Abstract--The
INTRODUCTION
Subsolidus equilibration has been recognized in many relevant systems (e.g., Kennedy et al., 1992; Mittlefehldt et al., 1992; Fowler et al., 1994) , but the character of the erroneous conclusions has not been explored.
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In this work, I consider the effects of subsolidus equilibration on magma compositions inferred from mineral analyses, emphasizing rare earth element (REEs) distributions in simple basaltic systems. The derived principles are, however, relevant to all elements in all igneous rocks. First, I will explore the consequences of subsolidus equilibration on calculating magma compositions from a solidified basalt magma, then consider a basaltic cumulate, and finally reinterpret a few datasets from the literature.
THEORY
The partitioning of a trace element Z between two phases, 1 and 2, is commonly described by the equilibrium distribution coefficient D, the ratio of the mass concentrations of the element in the two phases at chemical equilibrium, McKay et al. (1986b McKay et al. ( , 1987 and McKay (priv. comm.) (Stosch, 1982) .
D values also vary with mineral composition (e.g., Coulson etal., 1988 Coulson etal., , 1989 Gallahan and Nielsen, 1992) et al., 1988 , 1989 Gallahan and Nielsen, 1992) . When magma is present, the magma is a major carrier of the REEs (and other incompatible elements); when magma is absent, the REEs must be accommodated by solid phases. wh/opx Roda 500,000-1,500,000 150,000-1,000,000 -10,000 10,000 -85,000"
Mineral abbreviations as in Table 1 , and:orthopyroxene, opx. 1 Derived from data in Floss (1991). 2 Pun and Papike (1995) . 3 Derived from data in Stosch (1982) . 4 Derived from data in Mittlefehldt (1994a) and Fowler et al. (1995) . * Equilibration underreducing conditions, oxygen fugacity approximately at iron-wilstite. I" Equilibration under oxidizing conditions, oxygen fugacity near fayalite-magnetite-quartz.
Thishypothetical "parent basalt" (Fig.1 (Mittlefehldt, 1994a; Fowler et al., 1994 Fowler et al., , 1995 .
Equally important, their orthopyroxenes have nearly constant Cr/AI abundance ratio (Fowler et al., 1994) , which is not to be expected in a magmatic system crystallizing orthopyroxene _+chromite (Barnes, 1986b; Coulson et al., 1988; Jurewicz et al., 1995) . Thus, the homogeneity of Fe/Mg and apparent nonigneous element distributions in diogenites (except Garland) suggest that subsolidus chemical equilibria was imporlant.
LREE-rich whitlockite
In 
using the range of _,.h,,p>m_._].u_J,_ DREU for subsolidus temperatures (Table  3) from DRk khith_kilelaugile in Table 2 and orlhopy nlxe ne/augite DrEF from Table 3 .
magmatic temperatures (Table 2 ).The REEs arepredicted to beverystrongly partitioned intowhitlockite; therange ofD values is shown in Fig. 5 
REE-rich plagioclase
Plagioclase is rare in diogenites, but a few large grains have been recovered from the Johnstown diogenite by Mittlefehldt ( 1979, 1994a) . These plagioclases are rich in REEs and particularly the LREEs (e.g., La = Ce _ 20 × CI, La/Sm _ 1.3
x CI). They were interpreted as having equilibrated with a magma that was highly enriched in the REEs, La ----270 × CI, and strongly fractionated La/Sm _ 3-7 × CI (Mittlefehldt, 1979 (Mittlefehldt, , 1994a . There is little other evidence for REE-enriched and fractionated magmas in diogenite petrogenesis, so Mittlefehldt (1979 Mittlefehldt ( , 1994a suggested that the plagioclase grains might be exotic, and not related to the diogenite. 
Martian Meteorites
Twelve of the basaltic achondrite meteorites are almost certainly from Mars (McSween, 1994; Yanai, 1995; Mason, 1995 
